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¥ 2.1 Lambert et al[7] AA7+2] ICO¢} STO H]

Security token

Utility token

What A security token is a digital representation of an

investment product

Why  The security token is bought by an investor with the

expectation of a profit

Who  The issuer usually is a for-profit entity, such as a pri-
vate limited company. That company’s objective is
to create value for investors by selling products and

services to customers

How  The issuance is usually launched through an STO and
recorded on a distributed ledger commonly using

blockchain technology

When  Depending on the type of security, tokens can be
issued when a start-up company can articulate infor-
mation required for a securities prospectus. The issu-
ance can also be conducted later, i.e., by established

companies

Whose Security tokens fall under the purview of securities
laws that is implemented by the respective financial
regulator. It is very common to limit access to high-
risk securities to accredited investors

A utility token gives consumptive rights to access a
product or service

The utility token is mainly issued to spend it in a
developed, community-based ecosystem. It has
similar features to a voucher

The original issuers were foundations, not for profit
entities, of which tokenholders became community
members. The product or service aims to create
value for members

The issuance is usually launched through an ICO and
recorded on a distributed ledger commonly using
blockchain technology

Tokens are usually issued early, when the core team
has conceptualized their community project and
described it in a whitepaper

Utility tokens are, in most jurisdictions, not consid-
ered as securities and, therefore, not governed by
securities laws. This removes regulatory obstacles
to access them for retail buyers. Since they are more
akin to product vouchers, utility tokens are subject to
consumer protection and tax laws

2.4 AMME F3 A53 A AF

AMM(Automated Market Maker)= Hanson[8]%] logarithmic
market scoring rule(LMSR)eIA  A#= 9t} Hanson[8]2 3%
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Ro * Rp =k (212.1)
Ra: 918317 08 &2 & 93] )7
Rp: oo} pe] iz & ofx T
_/,’:

ko 27

=, a8t p7F Edlold Ho&2 FHolA Har, = Ap > OvtE Fujdte]
Aa > ORFFe] o ol A sh719] 4 2.2.& whHstefop gk

(Ro = Aa) * (BB + AB) =k (412.2)
Dai TS FE 0 A7
AB: BHSHE= pe] T

et ol AEdte] AcE AEAHoE T F o] dybE <
Al A biddings st F/HAIE  wiAEF= Aol daglol
AsHor AYE AAAA 5 AL, E=F reserveel AL a2t Y
H o] Al uwel A& WsHo A ek ggel 7H4 FAd
R EA ok o] g CPMM dgf& 19 233 Zo] xd4E 4 Urh

Quantity
of B
tokens
in
contract

A tokens
spent

B tokens
gained

position

New
position

Quantity of A tokens in contract
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A o] oldeg muo] 2ol /Ee] 4 AMelM AFa

2% fARsith ey AntE AEYEE oy ERolghe
dsstHE FuEs oo, ] AFOEZANLE AFahe oA
Fol 7} et

CPMM& "3 o] &&"E 4 Utk CPMM 245 33
2utE AEAE AA FE3etaat st Al 2d Ad fid A &S
Zt= A EES olgEls EE X9l ERC200.2 gt} o]o] st
STO= 3 HAEHE olfgFs HUEd Oi’%i &g 5 Adnk HA
X ol % thH] HFg ol g9 HEo] A E g Ao
HAct o] % Al BREE B3 HolHE #Astaualt st FEAEE A
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Algorithm 1 Swap Model Token or Ethereum in CPMM
CPMM Contract « C

Contract Call Wallet « W
Balance of Model Token <~ Mpaiance(C)
Balance of Ethereum « Eggjanee(C)

Constant K < Mpaiance(C) X EBatance(C)

if Type(Amountin) = M then
AmountOut <+ Egajance(C) K/(Mpaiance(C) + AmountIn)
transfer AmountQOut to W
update
EBQ.Ian.ce (C)" — EBala.ncc(C) — AmountQOut
MBatanee(C) < Mpaiance(C) + AmountIn

else if Type(AmountIn) = F then
AmountOut <+~ Mpaiance(C) K/ (Epatance(C) + Amountin)
transfer AmountQOut to W
update
EBatance (C)" — EBalﬂ.nce(C) + AmountIn
Mpatanee(C) < Mparanee(C) — AmountOut

a3 3.1, A 2d 2 A} A] CPMM pseudocode

B AT A%, J1Ee Waddn BHEd AFEAN gEe)
445 Fol zAe ¥ A% gel vy 29 gEomA
FESFT BEAD A AAT & U oblEA % =sE
FAFO] Ak mebd, g9 TEASE Mock MW Aol
Amel 2% A deld A% g% YHEES JSON FHOE
BRI FES stk ot 9l dHelgelr] wEe A
sulE AEAEE &Sl Y 2dE ¥4E Agste ey
FA4S dFsAT
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/// SPDX-License-Identifier: MIT
pragma solidity ~0.8.0;
import "@openzeppelin/contracts/token/ERC20/IERC20.s0l";

import "@openzeppelin/contracts/token/ERC20/ERC20.s50l1";
import "@openzeppelin/contracts/access/Ownable.sol";

import ’@chainlink/contracts/src/v0.8/ChainlinkClient.so0l’;

import ’@chainlink/contracts/src/v0.8/ConfirmedOwner.sol’;

’

contract ModelTokenFactory is ChainlinkClient, ConfirmedOwner,

Ownable {
// Using Chainlink Oracle
using Chainlink for Chainlink.Request;

uint256 public accuracy;
uint256 public dataSize;
bytes32 private jobld;
uint256 private fee;

// AI model token

IERC20 public modelToken;

// AI model developer

address public developer;

// Synchronized lock

uint private unlocked = 1;

modifier lock() {
require (unlocked == 1, 'LOCKED’);
unlocked = 0;
unlocked = 1;

}

// AI model developer deploy contract with parameter name,

symbol, supply

// Initialize Chainlink Oracle

constructor (string memory name, string memory symbol,
totalSupply) ConfirmedOwner (msg.sender) {

uint

modelToken = new ERC20(name, symbol, totalSupply * 10 **

18);
developer = msg.sender;

setChainlinkToken (D
x01BE23585060835E02BT77ef475b0Cc51aA1e0709) ;

setChainlinkOracle (0
xf3FEB7f3391F62C8fe53f89E41dFCB159EE9653F ) ;

jobId = ’'53f9755920cd451a8fe46f50874683957;

fee = (1 * LINK_DIVISIBILITY) / 10; // 0,1 * 10%%18 (Varies

by network and job);

modelToken.mint (address (this), totalSupply);

18 4.1. ModelTokenFactory ¥4 2 Az A
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// Contract can receive ethereum which will peg to model token
to monetize

receive () external payable {}

// Buy AI model token with ethereum

function swapEthToModel () external payable lock {

uint k = address(this).balance * modelToken.balance(Of (
address (this));

uint ethAmount = msg.value;

require (ethAmount > 0, "Amount must be >0");

uint modelTokenAmount = modelToken.balanceOf (address (this))

- k/(address(this).balance + ethAmount);
modelToken.transfer(msg.sender, modelTokenAmount) ;
X
// Buy ethereum with AI model token
function swapModelToEth(uint modelTokenAmount) external lock {
uint k = address(this).balance * modelToken.balanceOf (
address (this));
require(modelTokenAmount > 0, "Amount must be >0");
uint ethAmount = address(this).balance - k/(modelToken.
balanceOf (address(this)) + modelTokenAmount) ;
modelToken.transferFrom(msg.sender, address(this),
modelTokenAmount) ;
payable(msg.sender).transfer (ethAmount);
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// Request accuracy result to machine learning server by using
Chainlink
function requestAccuracyAndData() public {
Chainlink.Request memory req = buildChainlinkRequest (jobId,
address (this), this.fulfillMultipleParameters.selector
);

// Set the URL to perform the GET request on
req.add(’urlAccuracy’, 'URL’);
req.add(’urlDataSize’, ’URL’);

// Set path for json

req.add(’pathAccuracy’, *Accuracy’);
req.add(’DataSize’, ’DataSize’);

// Sends the request
sendChainlinkRequest (req, fee);

// Receive the response called by Chainlink

function fulfill(bytes32 _requestId, uint256 _accuracy, uint256
_dataSize) public recordChainlinkFulfillment(_requestId) {
accuracy = _accuracy;
dataSize = _dataSize;

// Allow withdraw of Link tokens from the contract
function withdrawLink() public onlyOwner {
LinkTokenInterface link = LinkTokenInterface(
chainlinkTokenAddress());
require (link. transfer (msg.sender, link.balanceOf (address(
this))), ’Unable to transfer’);

13 4.3. ModelTokenFactory 225 3=
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@ Contract 0x4925357cf4E4721fa28DASIE2EACBICABIED 14D © &

Contract Overview More Info
Balance: 0 Ether My Name Tag: Not Available
Token: $000 @ v Contract Creator: attn

Transactions  Internal Txn:
 ERC-20 Tokens (1)

|7 Latest 1 from a total of 1 tran: |0 SOTA_MODEL (SML)
10,000 SML

Txn Hash Method ®  Block Age From T To Y Value Txn Fee

@  0x0a87c1f3da00090ab3. 060806040 10606120 3mins ago 0xb05af58c8051420dc3c. N [E Contract Creation 0 Ether 1346338403 §
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// private key of wallet which calls this contract

const privateKey = "privateKey";
// Set rpc node
const provider = new ethers.providers.JsonRpcProvider ("

ethereumRpcUrl") ;
// Set client wallet
const signer = new ethers.Wallet(privateKey, provider);

// Method to deploy ModelTokenFactory which monetize AI model
function deployAiContract (tokenName, tokenSymbol, tokenSupply) {
// Set aiContractFactory to deploy
const aiContractFactory = new ethers.ContractFactory(
aiContractAbi, ByteCode, signer);
// Set parameter for aiContract
const aiContract = await aiContractFactory.deploy(
tokenName , tokenSymbol, tokenSupply);
// Set address for aiContract
const aiContractAddress = aiContract.address;
// Deploy and log
console.log(await aiContract.deployTransaction.wait());
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// Method to buy Model Token and pay for running distributed
learning
function transactionForAi(etherAmount) {
// Ai contract
const aiContract = new ethers.Contract(aiContractAddress,
aiContractAbi, signer);
// Ai model token contract
const erc20TokenContract = new ethers.Contract(tokenAddress,
ERC20Abi, signer);
// swap Eth for Model Token
await aiContract.swapEthToModel ({value: ethers.utils.parseEther
(etherAmount)});

// Machine learning process begins

let dataSize;

// Call global server to get data size and learning result
aiContract.requestAccuracyAndData () ;

while (aiContract.getDataSize () === null) {
datasize = aiContract.getDataSize();
}

// Machine learning process ends

// transfer model token

const fromAmount = ethers.utils.parseEther(dataSize);
await erc20TokenContract

.transfer (aiContract.getDeveloper (), fromAmount);
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Abstract

Monetization of Machine Learning
Model and Architecture for
Automated Market

Hyunhum Cho
Department of Industrial Engineering
The Graduate School

Seoul National University

A lot of recent research and paper insists its performance
accomplish SOTA(State—of-the—Art). However, most of the result
only perform SOTA with optimized experiment data and environment.
As a result, machine learning model cannot be successfully applied to
industry. This paper suggests architecture which is based on the
concept of machine learning, smart contract and STO(Security Token
Offering). By tokenizing machine learning model, the value of model
can be intuitively and objectively estimated. Besides, demand for
machine learning model can be automated by smart contract code,
while protect client data privacy via distributed learning. Solidity and
Javascript program is implemented to prove the proposed

architecture.
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